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CENTURY and a quarter ago, 
July 22, 1822, son was born to 
Anton and Rosina Mendel, in 
the hamlet of Heinzendorf in Northeast- 
ern Moravia near where the boundaries 
of Czechoslovakia, Poland and Germany 
used to join. The Mendels were well-to- 
do peasants, who had moved to Heinz- 
endorf from southern Germany, late in 
the Seventeenth Century. Rosina’s fam- 
ily were also long-time residents of the 
town. They were gardeners by trade, 
which may have been a factor in her 
son’s interest in pea culture forty years 
later. 

The boy was christened Johann ; when 
he later became a member of the Au- 
gustinian order he was to adopt the 
name Gregor, by which he is usually 
known today. Apparently inspired by 
his mother’s ambition, the boy Johann 
aspired to better things than the career 


of happy if unimaginative farming which 
was thé local culture-pattern and which 
was the life-pattern of his brother. 
Johann wanted to be a teacher. And he 
very nearly achieved his ambition. But 
fortunately for the larger world of sci- 
ence, his family’s slender resources ran 
out when he was sixteen. His struggles 
to work his way through school to the 
coveted teacher’s certificate caused a 
breakdown which nearly ruined his 
health. Later in his career he was to 
try twice to pass the examination for a 
certificate, but both times he failed— 
once in an examination in natural sci- 
ence—his favorite subject. | 

Even this disaster did ‘not drive 
Johann back to the farm. If lay teach- 
ing was closed to him, perhaps he could 
achieve his ambition as a cleric. When 
he was 21 he joined the Augustinian 

(Continued on page 185) 
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BOMBARDMENT MUTATION 
Figure 1 

The one shell that hit the Augustine Monastery made a shambles of the “Mendel Shrine” 
where a priceless collection of Mendeliana was housed. The timber-propped wall, the make- 
shift roof, the gaping windows, are shown in this view from Mendel’s garden. The views 
opposite shows details of the internal and external damage. The collection of Mendeliana had 
been removed and hidden in an estate near Brno. Many of the relics of Mendel’s work fell 

into the hands of the Nazis and have not yet been recovered. 
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VISIT TO GREGOR MENDEL’S HOME* 


MENDEL SHRINE 


Figure 2 


Hueu H. Ittis 
The University of Tennessee, Knoxville 


\ 


HILE serving with the United 
W States Army of Occupation in 
Germany I received a leave of 
absence to visit my home town of Brno, 
Czechoslovakia which I had not seen 
since the departure of my family in 1938, 
when Hitler “protected” my native land. 
While there I learned what had been the 
fate of the Augustine monastery where 
Mendel lived and worked, and of the 
various Mendel relics which were on ex- 
hibition in Brno before the war. 


Brno, the home of Gregor Mendel and 
the scene of his renowned researches, is 
slowly recovering from the ravages of six 
years of war and the brutal Nazi occu- 
pation. 

It was a very hot afternoon in June 
1946 when I saw the monastery again. 
Eight years of war and strife had not 
changed the scene very much. On the 
“Mendlovo Namesti’—Mendel’s Square 
—the white marble statue of Mendel by 
Theodor Charlemont was still standing, 
unexcelled in simplicity and beauty. On 
the other side of the square the church 
of St. Thomas and the monastery ap- 
peared undamaged by the fighting. The 
only evidences that a war was fought 
there were the huge concrete walls of a 
German air raid shelter in front of the 
monastery and in the large number of 
white “V" and “e —” symbols 
which Czech patriots had painted on the 
walls of the monastery garden while the 
German invaders were still in the land. 


It was a relief to step out of the 
scorching sun into the cool, dark Gothic 
hallways of the monastery. I met Mr. 
Matoushek, the caretaker of the Mendel 
shrine, who showed me around the 
building. We went up the steps through 
the beautiful grilled iron gates to the 
second floor. Then Mr. Matoushek in- 
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MENDEL SQUARE 
Figure 3 


The two upper views shows the monastery building, that on the right having in the fore- 
ground the entrance to a German air raid shelter. Below the “Mendel Square” sign two bullet 
holes can be seen. Two photographs show the wall between the square and the monastery, the 
building at the end of the wall being that shown in Figures 1 and 2. Note the “Victory V’s” 


painted on the wall by the Czech patriots before the departure of the Nazis. 


Charlemont’s 


statue is the dominant feature of Mendel Square. 


formed me that only one shell had hit 
the monastery during the whole war, and 
that shell landed—of all places—right 
in the room where the Mendel shrine 
was kept. 

The damage there was indeed severe. 
At the front end of the hall two large 
paintings with broken frames and ripped 
canvasses were lying on a great pile of 
old books and assorted rubbish, exposed 
to the rain which comes in through the 


badly shattered wall. The room itself 
was a frightful mess. The big wooden 
beams on the ceiling were splintered into 
a hundred pieces, and slabs of plaster 
were hanging from the ceiling. The win- 
dow frames were broken and were scat- 
tered over a badly damaged, overturned 
piano. The floor was full of broken 
glass, books and plaster, and on top of 
one of these piles I saw a beautiful ala- 
baster chandelier, representing a roaring 
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Iltis: A Visit to Mendel’s Home 


IN THE MONASTERY GARDEN 


Figure 4 
Beyond the beer-garden with the landscape painted on the wall is the apiary in which Mendel 


took such great interest. 


Mr. Matoushek, caretaker of the Mendel shrine, is shown beside 


three of the hives. The pear tree growing beside .the building is said to have been planted by 
Mendel. Mendel is also believed to have made the graft of an apricot on a plum tree seen at 


the lower left. 


lion, which had broken as it fell from 
the ceiling. What a desolate and sad 
picture this once lovely room made! My 
guide told me that it is not known wheth- 
er it was a Russian or a German shell 
which hit the building. It is very fortu- 
nate that most of the valuable documents 
and articles relating to Mendel’s life, in- 
cluding some of the antique furniture, 
were hidden for safe-keeping on an estate 
in the country near Brno, and so escaped 
certain destruction. Later in the day I 
photographed the building from the out- 
side, showing the place where the shell 
had entered, ripping away a good por- 
tion of the roof and making a large 
hole in the wall. 

On the same floor, in the center wing, 
three rooms which once formed a part 


of Abbot Mendel’s living quarters were 
being prepared to welcome back these 
relics. On the wall of one of these rooms 
a large Red army banner with a patri- 
otic inscription was all that was left from 
the time when Russian soldiers were 
quartered there, following the liberation 
of Brno. It is hoped that the monastery 
will succeed in rebuilding the old shrine, 
which contained many of Mendel’s let- 
ters and other documents, his micro- 
scope, his telescope and the famous “Pre- 
late Portrait,” which showed the scientist 
in full clerical regalia. 

Stepping out of the building we then 
visited that small, fenced-in piece of hal- 
lowed ground, where some 85 years ago 
Mendel planted the peas for the experi- 
ments which were destined to contribute 
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IN FOUR LANGUAGES 
Figure 5 


In Czech, German, French and English this 
tablet states: “Praelat Gregor Mendel has 
made experiments for his law here.” It stands 
in the monastery garden. 


so much to the development of science. 
The same fence and the same little gar- 
den gate are still standing, and many 
colored flowers cover the ground. How 
much more appropriate, though, would 
it be to have planted that garden with 
the humble pea. 

Through an archway I was led up a 
steep path to Mendel’s beehives. Three 
of the hives dated from Mendel’s time, 
but devoid of the Virginia creeper which 
covered them then, they look very bare 
and unromantic. Below us, in the well- 
kept monastery gardens, the apricots 
were just ripe and women were gather- 
ing them into large baskets. A small 
pear tree, supposedly planted by Men- 
del, was pointed out to me. Tired of 
walking, my friendly guide took me to 
the shady garden in front of the wine 
cellar. Here, on hot summer days seven- 
ty-five years ago, Mendel himself used 
to entertain his friends in the nearby 
bowling alley and later refresh them with 
a glass of cool wine. We asked for 
some, and the portly innkeeper returned 
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shortly, carrying a tray with a large 
pitcher of wine and a glass, and with a 
pleased smile he watched me drink. 
Time seemed to stand still there. 

Out again on the Mendel Square, I 
walked into the town to inquire about 
the other Mendeliana, which used to be 
exhibited in Brno. The “Naturfor-_ 
schende Verein” had in its possession 
the original manuscript of Mendel’s Ex- 
periments in Plant Hybridization and his 
meteorological notebooks. The Mendel 
Museum, of which my father was found- 
er and curator, had been housed in the 
building of the “Masaryk-Volks-Hoch- 
schule.” It had contained the manuscript 
of Mendel’s autobiography, the test pa- 
pers in physics, geology and zoology 
which he prepared for the examinations 
in Vienna, many letters and _ other 
exhibition material. After a long search, 
including a visit to the Czech Univer- 
sity, it became evident that the Nazis, 
who had used the above mentioned m- - 
terial in one of their own exhibitioas 
during the war, had removed or stolen 
these documents and had carried them 
to an unknown locality. Let us hope 
that they will be found soon, and be 
exhibited again in a museum which the 


. Masaryk University intends to establish 


at the birthplace of genetics. 

The Nazis used Mendel’s name in va- 
rious exhibitions and even put his like- 
ness on a postage stamp. But had he 
lived to see the Nazis, he would not have 
been one of them. The Mendel rooms 
destroyed by a shell, the museums looted 
and the documents stolen by the Nazis— 
such destruction and devastation are the 
only traces left by the “master-race.” 

Mendel was a German, but he was a 
liberal and during his life he defended 
with innate stubbornness human dignity 
and human rights. Had he lived during 
the Hitler era, we cannot imagine him 
remaining silent. Had he been free to 
defend himself against such calumnious 
honors he would have found himself 
with those other leaders of German sci- 
ence whose testimony to the truth 
brought them exile or the concentration: 
camp. 
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METHODS FOR PRODUCING TRITICALES 


S. J. WELLENSIEK* 


HE number of somatic chromo- 

| somes in Triticum vulgare is 42 

and in Secale cereale 14. The Fy 
hybrids have 28 chromosomes, and pair- 
ing at meiosis is irregular. Triticale is 
the amphidiploid with 56 somatic chro- 
mosomes. 

Since 1876 when Wilson’ success- 
fully crossed wheat and rye, many in- 
“vestigators have confirmed his observa- 
tion of the possibility of making this 
hybrid. Using the usual hybridization 
techniques the crosses are easily made, 
although the percentage of success is 
usually rather low. During the years 
1939-1943 I obtained an average suc- 
cess of about four per cent with some 
4,000 flowers crossed per annum. 

Without any special treatment the F, 
is usually sterile. However, in 1891 
Rimpau" obtained a fertile strain. It was 
not until 1935-1936 that this was dem- 
onstrated to be an amphidiploid by Lind- 
schau and Oehler® and by Miintzing’. 
How this F, hybrid originated is un- 
known. (This holds true for a number 
of other amphidiploid Triticales ob- 
tained by other investigators. I estimate 
that about 15 such amphidiploids have 
been recorded but the literature on the 
subject is rather confusing. See for ex- 
ample Lathouwers?. ) Only in the cases of 


Taylor and Quisenberry!? and of Miint-. 


zing’ it is evident that unreduced gam- 
etes played an important part, but the 
cause of this non-reduction has remained 
unexplained. 

The existing data concerning the val- 
ue of Triticale as a crop plant are dis- 
appointing. This is not surprising, how- 
ever, since so very few Triticales have 
thus far been obtained. Considering the 
possible combinations it would be sur- 
prising if among them the ideal com- 


bination should already have been found. 
What we have to do is to produce some 
hundreds, possibly thousands, of Triti- 
cales, in order to have a fair chance of 
obtaining one or two good ones. 

With this in mind I started an in- 
vestigation into the methods of artificial- 
ly producing Triticales in 1939, by dou- 
bling the number of chromosomes of 
the F, plants by colchicine treatment. 
Navalikhina® reported success with seed 
treatment, but I could not confirm these 
results and therefore investigated other 
methods. 

Success was obtained by Van Dille- 
wijn’s? method used with rice, which 
consists in introducing an aqueous solu- 
tion of 0.1 per cent colchicine with a 
syringe into the decapitated coleoptile 
after having removed the primary leaf. 
In this way an amphidiploid between 
Juliana wheat and Petkus rye was pro- 
duced, in the root tips of which I found 
56 chromosomes!*. However, the per- 
centage of success of this method was 
rather low, so that the greater part of 
the F, kernels was lost. Since the pro- 
duction of these kernels is rather labori- 
ous, I looked for a more efficient meth- 
od. The results will be briefly discussed 
below. 


Vegetative Reproduction of the 
F, Plants 


The first thing to do was to increase 
the number of F; plants, so that a low 
percentage of success of the colchicine 
treatment still resulted in a satisfactory 
number of amphidiploids. It was dem- 
onstrated earlier’? that rye can readily 
be vegetatively reproduced by dividing 
the young plants before shooting. The 
division should be started with plants of 
winter rye sown in the spring, under 


*The following work was completed at the “Instituut voor Plantenveredeling” (Plant Breed- 
ing Institute) at Wageningen, Netherlands. At present the writer is at the “Laboratorium voor 
Tuinbouwplantenteelt” (Horticultural Laboratory) at Wageningen, Netherlands. 
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PRODUCTION OF TRITICALE CLONES 
Figure 6 


An important step in the efficient production of Triticales depends on the vegetative repro- 
duction of the sterile plants which arise from the hybridization. -By dividing up the stooled 
seedlings, a single plant can be multiplied into 400 or more plants in a single year. By this 
means the laboriously produced hybrid seeds each give rise to a large clone which furnishes 
ample material for chromosome doubling with colchicine. The production of clones also has 
the advantage of making more exact comparative studies possible. In the lower photograph 
notice that the rows of clones reveal consistent differences that would be overlooked in single- 
plant cultures. 
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Petkus Julkus Ca rskus Lokus 
Rye Triticales 


HEADS OF WHEAT, RYE AND TRITICALE 
Figure 7 


The upper half of the cut shows the three wheat varieties used in making Triticale crosses. 
Petkus rye was crossed with all three wheats to produce the Julkus, Carskus and Lokus 


Triticales. 
rye hybrids by chromosome doubling. 


Dutch conditions late in April or early 
in May. Such plants will not shoot be- 
fore the following spring, since they have 
not been exposed to the vernalizing ef- 
fects of low temperature and short day 
during the winter, and consequently re- 


The heads shown are from Fs amphidiploid plants derived from sterile wheat and 


main in the vegetative stage. By three 
successive divisions, clones of 300 to 
400 plants could be obtained in one sea- 
son. New rye breeding methods involv- 
ing clones instead of individual plants 
were worked out!’, but this goes be- 
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KERNELS OF WHEAT, RYE AND TRITICALE 
Figure 8 3 


The kernels of the Triticale hybrid are somewhat more shrunken than either wheat or rye. 
Of the great number of possible gene combinations in a cross of this kind, the object is to find 
the rare plant with a desirable combination of agronomic qualities. The various Triticales 
may also be crossed to produce superior types. 


Wellensiek: Production of Triticales 
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CARSKUS TRITICALE IN THE FIELD 


Figure 9 


This shows an experimental plot of the F; amphidiploid of Carsten wheat by Petkus rye. 
The Triticales resemble wheat in being self-fertilized, and the isolation of uniform lines is 


thus a simple matter. 


The major objective of these experiments is a variety having the pro- 


ductivity and milling quality of wheat but capable of thriving on the poor soil to which rye 


is adapted. 


yond the scope of the present paper. 

This method, applied to F, plants of 
wheat X rye crosses gave very satisfac- 
tory results. Although on the whole a 
similar number of plants per clone as 
with rye was obtained, in one case a 
clone with over 4,000 plants could be 
developed in one season. This exceed- 
ingly strong vegetative growth suggests 
a heterosis effect. 


The Colchicine Treatment 


The next step was to work out a sat- 
isfactory method of treating the clonal 
plants with colchicine. After disappoint- 
ing results in 1943, Navashin and Ger- 
assimova’s!® method of administering 
the colchicine solution via the roots 
yielded extremely useful results in 1944. 
The clonal plants were dug out of the 
soil and placed with their roots in an 
aqueous solution of colchicine. Evident- 


ly these plants take in the drug with 
their roots and transport it to their 
growing-tips, where it influences mitosis. 

Dr. Dirkje E. Reinders, who gave 
valuable assistance in working out the 
method, tried several concentrations at 
different times, either continuously or 
intermittently. Conclusive evidence has 
not yet been obtained regarding the op- 
timum method — if such exists. The 
most promising results were obtained 
with a treatment of 0.05 per cent aque- 
ous colchicine solution during four days 
intermittently, that is in colchicine solu- 
tion during the day, in water over night. 


The New Triticales Produced 


Quite a number of treated F, clonal 
plants of the crosses between the Juli- 
ana, Carsten V, and Lovink winter 
wheats on the one hand and Petkus win- 
ter rye on the other, turned out to be 
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partially fertile. This could already be 
detected in the flowering stage by the 
dehiscence of the anthers. 

The plants were in the field in 1944 
and we were harvesting the kernels, 
when the battle of Arnhem started on 
September 17, 1944. Wageningen came 
to be situated in the front line and its in- 
habitants were forced to evacuate by the 
Germans under suspicion of being spies. 
Fortunately, Miss Reinders saved over 
100 Fz kernels which we sowed out at 
Zeist, one of our places of evacuation. 
Later they were transferred to my fourth 
place of evacuation, Enkhuizen in the 
province of North Holland, where I 
was able to harvest 81 F2 plants in Sep- 
tember 1945. In addition to this materi- 
al, we were able to save 14 Fs plants of 
the cross Juliana wheat X Petkus rye, 
obtained after treating F; germ plants 
according to Van Dillewijn’s method. 
The rather extensive remaining materi- 
al was completely lost. 

In the following table a summary is 
given of the Triticale F2’s which were 
saved. Julkus I was obtained after Van 
Dillewijn’s method. All other Triticales 
were produced by treating clonal plants. 
Columns 4 and 5 clearly show that the 
plants are far from sterile. 

In Julkus I, I could demonstrate 56 
somatic chromosomes (see above). Dr. 
G. Bremer has started an extensive cy- 
tological investigation of the other Triti- 
cales, upon the results of which he will 
himself report before long. I am author- 
ized to state that in all cases he found 
56, or approximately 56, somatic chro- 
mosomes. 


TABLE I. Summary of the 56-chromosomal 
ageningen Triticales. 


cross* ‘EES SEES 
Julkus I 1,877 14 134 345 
Julkus IT 1,746 21 83 316 
Carskus I 6,870 33 208 461 
Carskus II 839 7 120 347 
kus 4,577 20 229 425 
Total 15,909 95 167 


*Julkus stands for Juliana wheat X Petkus rye, 
Carskus = Carsten V wheat X Petkus rye, Lokus 
= Lovink wheat xX Petkus rye. 


of Heredity 


All 15,909 Fs kernels were sown in 
the fall of 1945. The progenies from all 
the ears of the F, plants were sown sepa- 
rately. Since early in 1946 I obtained 
a new position, I left the material for 
further breeding work to my successor, 
Dr. F. P. Ferwerda. Dr. K. Zijlstra has 
started a morphological description. 
About the F3 generation I will only re- 
mark that in some F2 progenies an un- 
expected variation occurred, both in the 
morphological characters and in the de- 
gree of fertility. Also, the Fy kernels, as 
a whole, were decidedly more shrivelled 
than the F3 ones. Uniform satisfactory 
strains have not yet been produced. 
Nevertheless it seems fully justified to 
expect that careful selection will produce 
such strains. 


Discussion 


In the above described methods the 
essential element is the introduction of 
vegetative reproduction of the F; plants, 
followed by the intake of the colchicine 
solution through the roots. The results 
obtained are so promising that the time 
has come to initiate a breeding program 


for the production of economically val- 


uable Triticales. 

The object of such a program is to 
obtain a crop plant with wheat-like qual- 
ity which can be grown on the poor rye 
soils and which will yield as much or 
more than rye does. For this purpose it 
will be necessary to make as large a 
number of Triticales as possible, fol- 
lowed by careful selection. If in this 
Way success is not achieved, we can 
proceed to the inter se crossing of Triti- 
cales followed by selection. 

The first step of this program pre- 
sents no additional technical difficulties. 
The completion of the program is work 
for the future. With regard to this fu- 
ture work I wish to draw attention to 
two topics of importance, described in 
the literature. The one relates to the 
choice of the female parents, the other 
to the choice of the male parents. 

In 1916 Backhouse! demonstrated 
that a Chinese variety of wheat is as 
crossable with rye as are two varieties 
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of wheat inter se. This crossability is a 
heritable recessive character. Lein® ob- 
tained evidence of two recessive genes 
determining crossability. Lein* also 
found that crosses between rye? and 
wheat 3 are only possible when a rye va- 
riety with the genetic crossability char- 
acteristic is used. Owing to its genetic 
determination the crossability can be 
transferred to any wheat variety. Hence 
the percentage of success of our wheat 
XX rye crosses may be increased consid- 
erably by first introducing the crossabil- 
ity genes into the future wheat parents. 
In 1944 I had F3’s and F4’s of crosses 
between the crossable “Chinese 466” 
and some universally grown Dutch 
wheat varieties in the field. This materi- 
al became a casualty, however. 

Wheat is self-fertilized; rye is cross- 
fertilized. Triticale is wheat-like in this 
respect. Consequently the rye elements 
in the genetic constitution of Triticales 
are forced to inbreed. Miintzing® has 
clearly demonstrated that this may lead 
to loss of vigor. In order to overcome 
this, he suggests as male parents for the 
wheat X rye crosses the use of inbred 
varieties which are resistant to loss of 
vigor. Such material exists. Among the 
war-lost material are all the inbred rye 
lines produced by Prof. H. K. H. A. 
Mayer Gmelin at Wageningen, a num- 
ber of which had been inbred since 
1917 and were completely homozygous. 
Through the courtesy of Prof. Miint- 
zing we obtained in 1945 some of Heri- 
bert Nilsson’s inbred rye lines and there- 
fore can continue along this line. 

Finally I wish to draw attention to 
the fact that the methods described for 
the production of Triticales doubtless 
may have importance for analogous cases 
with other species and genera which can 
be treated along similar lines as wheat, 
rye and their hybrid. 


Summary 


1. F, plants of crosses between win- 
ter wheat and winter rye were vegeta- 
tively reproduced by sowing in the 
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spring, followed by repeated division. 
Clones of 300-400 plants could be ob- 
tained in one season. 

2. F, clonal plants were treated with 
colchicine by putting them with their 
roots in an aqueous solution. The most 
promising results were obtained with 
0.05 per cent solution during a four-day 
period, in day time in the solution, over 
night in water. 

3. Several new Triticales with 56 
chromosomes have been produced. Some 
data about them are summarized in 
Table I. 

4. Topics of importance for initiating 
a breeding program for the production 
of economically valuable Triticales have 
been discussed. 
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BILATERAL ANOPHTHALMOS IN A 
BROTHER AND SISTER 


LauRENCE M. ASHLEY 
College of Medical Evangelists, Loma Linda, California 


BORN EYELESS . 
Figure 10 


This sister and brother, age seventeen and fifteen respectively, have two normal siblings. 
Both parents are dead but, as far as is known, they too were normal. Recessive inheritance, 
especially if the parents were consanguineous, is a possible hypothesis, but in the absence of a 
detailed family history a genetic explanation would be premature. 


HILE the term anophthalmos 

W literally designates the complete 
absence of eyes, it has too often 

been employed in characterizing cases of 
microphthalmos, a condition in which 
the globe or eyeball may vary from 
slightly smaller than normal to merely 
a microscopic rudiment. True anoph- 
thalmos generally implies a failure of 
the optic vesicles to evaginate from the 
primitive forebrain. It is conceivable, 
however, that the condition may arise, 


at least in some instances, through the 
complete atrophy of ocular primordia 
which have partially differentiated. 

In the case described here it was not 
possible to determine with certainty 
whether or not minute vestiges of the 
globes were present, due to the fact that 
there was no trace of a palpebral fissure 
(slit between eyelids) and although deep 
palpation failed to disclose the existence 
of globes it is doubtful that borderline 
cases of microphthalmos could be defi- 
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nitely detected by this procedure. 

Numerous reports of these related 
conditions have appeared in the litera- 
ture but only a few of them will be cited 
in this paper. Davis! reported having 
discovered only a single case of anoph- 
thalmos among 1,000 histories of con- 
genital anomalies of the face. According 
to Dominiquez,? bilateral anophthalmos 
constitutes only one per cent of all cases 
of congenital blindness, itself a rather 
rare condition. Thus, it is evident that 
this condition is extremely rare and its 
almost identical appearance in a brother 
and sister is most unusual. 


As is so often true, only a small 
minority of all cases reported make 
mention of a familial occurrence, or con- 
sider the possibility of the role of hered- 
ity in the etiology of the condition. It 
is quite probable, however, that were 
greater attention given to the recording 
of family histories of defectives, particu- 
larly with respect to the occurrence of 
the same or similar conditions in other 
members of the family, a much larger 
percentage of instances could be shown 
to have an hereditary background. It is 
to be hoped that all medical students and 
doctors will eventually receive instruc- 
tion regarding the importance of includ- 
ing family pedigree data, covering three 
or more generations, as an essential part 
of the history in each case of congenital 
anomaly or of constitutional disease. 


Case Report* 


The girl is seventeen years old and the boy 
fifteen. They are brother and sister. Two 
other children in the family are normal. The 
parents were normal but both are dead. It 
was not possible to do a complete physical 
examination on these children but local ex- 
amination revealed normal bony eye sockets, 
no eyeballs could be palpated, and there was 
no pain or tenderness on rather deep palnation 
into the orbits. The latter were covered with 
normally appearing skin which was only a 
little more than normally depressed. Neither 
of the children had eyebrows. 

On the boy, the superior portion of the 
pinna of the ears is fused with the skin of 
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the adjacent part of the temple. Except for 
this minor associated anomaly this seems to 
be a case of identical defects in a brother and 
sister. 

From the history that I obtained it seems 
that both parents were normal. The lady who 
cares for the children stated that there was 
nothing else wrong with them. 

The defective children are mentally retarded 
but they have normal senses of hearing, taste, 
smell and touch. They sang a little song for 
us as we were leaving. 


Discussion 


This case is remarkable for the follow- 
ing reasons: (1) the anomaly is virtually 
identical in a brother and sister although 
they are not twins. (2) The condition 
appears to be one of complete anophthal- 
mos, that is, without any trace of ocular 
structures present. (3) In none of the 
cases, in the rather extensive literature 
reviewed by the present writer, has the’ 
total absence of eyebrows and eyelashes 
together with the complete fusion of the 
eyelids along their palpebral margins 
been noted. It is also of interest that, 
aside from the ocular disturbances mani- 
fested in these two siblings, their faces 
appear to be perfectly normal. 

The etiology of anophthalmos can 
rarely be determined with certainty. In 
cases such as this, intra-uterine infec- 
tions with gonococci or Spirochaeta pal- 
lida have at times been held responsible.* 
This might readily account for the fusion 
of the eyelids and possibly for the atro- 
phy or atresia of the optic vesicles. The 
lack of laboratory data in the case herein 
reported leaves the question of origin of 
the anomaly open to speculation. The 
possibility of deficiency of vitamin A 
during the early months of pregnancy, 
and before, should be mentioned in view 
of the work of Hale* who found this to 
be an important factor in the cause of 
ocular anomalies in a series of experi- 
ments in which swine were deprived of 
this vitamin for various periods of time. 
It is generally recognized that many na- 
tive Japanese exist upon deficient diets. 
If the lack of adequate vitamin A in the 


*This account, together with the illustration, Figure 10, was provided through the kindness 
of 1st Lt. Clifford Wagner, Army Medical Corps, who discovered the case while conducting 


typhus control measures in Japan during 1946. 
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diet*is an important factor in the etiology 
of anophthalmos in man, one wonders 
why we do not see more of it among 
undernourished peoples throughout the 
world. The possibility of a hereditary 
basis for this condition merits further 
consideration. The fact that two out of 
four siblings were affected in the Japa- 
nese family above described suggests the 
possibility of recessive inheritance for 
this defect. If the parents were blood 
relatives there would be little doubt of 
such inheritance but in this case the 
family history could not be fully deter- 
mined. However, it is of interest to 
note the contention of James Briggs 
(quoted by Sorsby®), who described a 
case of familial anophthalmos prior to 
1850 in which a father and mother, each 
. with abnormally small eyes, gave rise to 
seven children two of whom died in in- 
fancy while four of the remaining five 
were anopthalmic. Briggs concluded 
that the defect was conditioned by a re- 
cessive mode of inheritance. This con- 
clusion was later concurred in by Van 
Canneyt and Vandemeulebroecke’? and 
by Usher.® The former authors described 
a case of consanguineous parents whose 
only son was bilaterally anophthalmic, 
the mother had a right sided microph- 
thalmos, her maternal grandmother had 
a right anophthalmos and her (the 
mother’s) brother had a son with colo- 
boma of the left eye. As might be ex- 
pected, recessive inheritance was postu- 
lated. Usher’s pedigree was one show- 
ing seven generations of mental defect 
with five cases of anophthalmos in one 
sibship in the sixth generation, sixteen 
cases of mental defect (one with anoph- 
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thalmos), eighteen less severe cases of 
mental defect (one anophthalmic) and 
four cases of epilepsy. Usher concluded 
that all three conditions were recessive 
in this pedigree and no other anomalies 
were found. 

It is therefore suggested that the case 
reported here probably has a background 
of recesive heredity but in the absence 
of a more complete family history, the 
possible influence of such environmental 
factors as intra-uterine infections and 
vitamin A deficiency cannot be excluded. 


Summary 


Report is made of a brother and 
sister, natives of Japan, who were born 
without any trace of eyes. A single as- 
sociated anomaly, adherence of the 
superior pinnae of the ears to the skin 
of the temporal region, was present in 
the boy. Both children were retarded 


-mentally. The parents were normal, and 


other relatives unknown. 


Recessive in- 
heritance is suggested. 
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MONGOLISM AND HEREDITY 


Dr. Benda Protests 


NDER the heading: “More 

-} ‘Wishful Thinking about Mon- 

golian Imbecility,’ Madge T. 
Macklin and Laurence H. Snyder 
have recently severely criticized the 
new book: Mongolism and Cretin- 
ism.* It is evidently a tribute to 
the importance of this publication that 
they have devoted five and a half pages 
to a book which seems so full of “‘con- 
fusion,” “misconceptions,” “exaggera- 
tions,” “naivety” and “pitfalls,” to quote 
only a few of the friendly terms which 
the reviewers felt necessary to apply in 
a scientific review, that one wonders why 
they wasted so much time for such a 
worthless product. If they had used a 
little of their time for a more careful 
reading and study of the book, they 
would have learned at least that the 
condition is mongolism, the adjective 
mongoloid and not “mongolian,” and the 
condition not imbecility but a deficiency 
ranging from idiocy to moronism. It 
was a new experience to the author as 
a scientist to read such an emotional 
and pseudo-scientific review of a book 
which presents in more than 300 pages 
an abundance of pathological, biochemi- 
cal, anatomical and statistical data col- 
lected in more than ten years of inten- 
sive laboratory and clinical research. 
Why the reviewers were emotionally so 
upset that they had to fall back on call- 
ing names in the absence of arguments 
only a psychoanalyst can tell. Such a 
review could be ignored were it not for 
the distortion of facts which needs some 
correction. In restraining from apply- 
ing the same methods as the reviewers, 
the author prefers to stick to the old 
humanistic tradition of science to discuss 
matters without ardor, a tradition which 
has come to him through generations 
of scientists. He is delighted at having 
an opportunity to attract the reader’s 
attention to a subject which is so greatly 


neglected and which is one of the most 
interesting objects of medical science, 
the so-called “mongoloid deficiency” or 
“congenital acromicria.” 


“Many” and “Most” 


In following Macklin’s and Snyder’s 
reasoning, their first criticism is con- 
cerned with the author’s use of the word 
“many” in the sentence : “although many 
a mongoloid has ten to thirteen siblings.” 
The reviewers state that the author had 
only 14 or 5.5 per cent of such cases 
and this is not “even a high percentage” 
or “most.” It is exactly for this reason, 
that the author did not say “most” or “a 
high percentage,” but “many,” because 
he could show that 5.5 per cent out of 
255 cases, that were presented in that 
particular table had 10 to 14 siblings, 
but 24 or 9.4 per cent came from fami- 
lies with 10 or more children. If among 
255 unselected cases, there is a 9.4 per- 
centage of families with 10 or more chil- 
dren, it means that among the 40,000 
mongoloids suspected to live in the 
United States, there are probably 3,760 
mongoloids who are members of such 
large family groups. That this is not 
mere speculation is readily demon- 
strated by the large literature on this 
subject. From the very beginning of 
research in mongolism, it has been no- 
ticed that mongoloids are frequently the 
last-born of a long line of siblings. If 
the reviewers were more familiar with 
the matter thev would know that as early 
as 1886 Shuttleworth wrote: “It is re- 
markable that, in my experience, nearly 
one-half of these children are the last- 
born of a long family . . .” This state- 
ment has been confirmed and reiterated 
by so many investigators that for some 
time a long line of siblings was thought 
to be the main cause of mongolism (“‘ex- 
haustion theory”). The author, who, as 
Chairman of the Committee on Research 


*BenpaA, CLEMENS E. Mongolism and Cretinism. Brune and Stratton, New York, 1946. 
298 pp. 12 pp. index. 103 figures. 48 tables. $6.50. Reviewed in the March, 1947, JourNaL 
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of the American Association on Mental 
Deficiency, kept in touch with practi- 
cally all institutions and also is familiar 
with the whole lite. ture on this subject, 
knows that multiple occurrence of mon- 
golism in one family is not frequent and 
that his data as well as Lahdensuu’s, 
which the author has also presented in 
his Table 39, are representative for all. 
The reviewers quote the author as say- 
ing “in another family, 2 of 13 children 
were abnormal.” Thus he encountered 
one family at least in which each of 
two mongoloids had 12 siblings. The 
reviewers failed to read the whole para- 
graph (p. 248) “In my material I have 
seen a few cases of familial feeblemind- 
edness, where older siblings of the mon- 
goloid patient were of a moron level. 
In one case the patient, a last child, was 
a mongoloid imbecile. The point of im- 
portance is that hereditary factors may 
explain the feeblemindedness of the off- 
spring, but the typical growth disorder 
of mongolism cannot be explained 
through the hereditary background.” It 
is absolutely clear that two children 
were feebleminded, but the older one 
was not a mongoloid. 


Abortion Frequencies 


In the next paragraph the reviewers 
touch the problem of abortions as an- 
other example of the author’s “exag- 
gerations.” In Chapter X: “Relation- 
ship of Mongolism to the Maternal 
Condition” the author presents first a 
statistical study of 255 case histories 
and shows in Table 41 that out of 255, 
80 mothers had a total of 126 miscar- 
riages. In skipping most of the chapter 
in which the question of abortions is 
extensively discussed (page 264, Table 
41) the reviewers pick a later table (43) 
on which results of another study on 75 
unselected cases were discussed who 
came under observation after the study 
of 255 was completed. While the author 
has repeatedly emphasized that not one 
item but the constellation of several is 
important, the reviewers nevertheless 
say that, since his percentage of abor- 
tions is 9.3 and c’ chreatened abortions 
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14.6, the “statement that mongoloids 
are born under circumstances which 
may be recognized in advance . . . is 
not sustained by the data presented.” In 
Table 41, however, the total percentage 
of miscarriages is 31.2 per cent. Statis- 
tics made by Beidleman at the Boston 
Lying-in Hospital revealed a percentage 
of 19.2; a study by Engler, who placed 
much emphasis on abortions 18.9 per 
cent. It is shown in the author’s ma- 
terial that the percentage ranges from 
19.2 to 50 per cent according to age. 
In the normal population a percentage 
of 10.6 is considered average, and it 
follows that the percentage of miscar- 
riages in families with a mongoloid is 
two to five times higher than in the 
control group. 

At the end of his statistical presenta- 
tion of 255 cases, the author states: - 
“After having collected evidence from 
that series of 255 families by statistical 
means that the maternal condition at the 
time of pregnancy is the decisive factor 
for the fetal growth disorder, it ap- 
peared of interest to find out whether a 
medical analysis of a new series of cases 
would yield more evidence as to the 
specific conditions under which this hap- 
pens. The last 75 cases which came 
under observation were investigated by 
means of a personally conducted special 
query in which emphasis was placed on 
those factors which were found of im- 
portance in the previous analysis. A 
brief summary of the data obtained for 
each case will convey a clear idea of 
the essential facts.” Any reader can 
clearly see that the 75 cases, then an- 
alyzed, are not the same as the ones be- 
fore, and that they are not “especially 
selected” from the complete series of 
253 mothers (255 would be correct), 
but that they are a new unselected series 
which came under observation after the 
first study had been done. 

These cases are then analyzed on 
Tables 43, 46, 47 and 48. In discussing 
continuation of menstruation during 
pregnancy, inclination to habitual abor- 
tions, the author summarizes : “The con- 
tinuation of menstruation and the bleed- 
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ings during pregnancy are certainly not 
the cause of mongolism, but they are 
significant in indicating that the mechan- 
ism preventing uterine bleedings was at 
fault. This factor is further exemplified 
by the inclination to habitual abortions 
which was found in 9.3 per cent of the 
material.” It is almost boring to follow 
the reviewers through their distortion 
of facts, saying “selected group” (84) 
when they mean “unselected” group 
and criticizing the author for saying that 
“most mongoloids are very much de- 
sired children,” which, in their opinion, 


is not apparent from his statistics, while | 


any physician who has a large experi- 
ence in this field knows that there is no 
need to offer a statistical proof. 


The Heredity Factor 


Under the heading “misconceptions 
concerning heredity” the reviewers 
come to the one point where they could 
claim some competency. It may be, 
therefore, interesting to see whether 
they have any new point to offer which 
the author had missed or where he was 
mistaken. 

The author writes that the incidence 
of any (pathologic) hereditary condi- 
tion increases (according to Mendelian 
expectations) in proportion to the num- 
ber of offspring. The reviewers find 
fault with this sentence and criticize 
the use of the words “incidence” and 
“proportion.” According to Webster, 
incidence is “the range of occurrence” 
and “proportion” is the mathematical 
relation between two quantities. The 
author’s sentence means, therefore, 
clearly that the number of affected chil- 
dren can be expected to be increased if 
the family size is increased. The author 
has neither talked of the incidence of 
any hereditary trait as such, which is 
independent of the size of a family, nor 
did he say the “percentage of affected 
children,” which falls as the size of the 
family increases. His statement is 
fully confirmed by the reviewers on the 
next page (85) where they write: 
“When the sibship consists of five or 
less, a random group of families will 
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have a majority showing only one af- 
fected offspring. It is not until the 
sibship size increases to six that one 
would expect more instances of two or 
more children affected than of one af- 
fected.”” Why do the reviewers “expect” 
such an increase, if not according to the 
laws laid down by Mendel? And it is 
exactly for this reason that the author 
has called attention to the fact that 


“many mongoloid children have as many 


siblings as 11 or more,” and that “there 
is a definite difference between those 
families where the mongoloid is among 
the first five children and where the 
mongoloid is born in a family of more 
than six.”’ (p. 260) 

The author presents 79 cases of mon- 
golism where the affected child was born 
in a family with six or more children 
and he adds 50 more cases from a re- 
view of Lahdensuu’s material. In none 
of these families have two mongoloids 
been observed. Is the number of 129 
families with six or more children out 
of 429 families of no statistical signifi- 
cance in a study of human heredity? 
Thirty-one per cent of all mongoloid 
children in this study came from sib- 
ships of six or more, with no instance 
of multiple mongolism. Can any reader 
deny that the author’s conclusion is cor- 
rect: “these observations clearly dem- 
onstate the absence of hereditary fac- 
tors?” 

Referring to the problems of consan- 
guinity, the author mentions that con- 
sanguinity has not been found more 
frequently among the parents of mon- 
goloid children than in the general 
population. Finding fault with this, 
the reviewers say: “What the author 
probably means is that the rate of con- 
sanguinity among parents of offspring 
affected with a rare hereditary unit re- 
cessive trait is higher than the consan- 
guinity rate among the general popula- 
tion.” The author knowing this fact as 
well as the reviewers and anxious to 
avoid such monstrosities of sentences as 
the one just quoted did not mean to say 
this, but he meant what he said, that 
consanguinity has not been found more 
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frequently. He made this statement for 
the reason, which the reviewers men- 
tioned. Any experienced reader can, 
therefore, see that the statement is with- 
out fault. 
Twins 

Under the heading: “Confused think- 
ing about twins,” the reviewers take 
issue with the author’s two pages about 
observations on twin pairs. The author 
gives in the beginning a brief survey of 
the terminology mainly for the sake of 
the busy medical practitioner without 
the slightest claim of originality. He 
refers to well known textbook facts so 
that the sources were not even quoted. 
Speaking of the percentage of twins of 
different types, the author did not offer 
an “estimate” as the reviewers make the 
reader believe, but mentioned merely the 
percentage in rough figures which were 
rounded up for the sake of simplicity. 
If the reviewers, however, say “most” 
(sic, see first paragraph: “exaggera- 
tions”) authorities state that twins in 
general occur in a ratio of one pair of 
male twins to one pair of female to one 
pair of twins of both sexes, it may be 
mentioned that this statement is not in 
accordance with R. A. Fisher whose 
world authority in this field is so well 
established that the author did not hesi- 
tate to accept his word, and therefore 
his ‘estimates.” According to Fisher, 
the percentage of twins of different 
types is not 33.3 per cent for each type 
but: “extensive counts extending over 
more than 100,000 cases show that 
twins are of unlike sex in nearly three 


cases out of eight. . . . Since in fact. 


three-eighths are of unlike sex, it may be 
inferred that three-quarters must de 
two-egg twins.” It is true that in the 
last paragraph on page 249 where the 
percentages in a group of 100 twins are 
quoted, a mistake in the numbers has 
occurred when they were compiled from 
two different sources. The author cer- 
tainly appreciates that his attention has 
been called to this error. Since the 
numbers are, however, quotations and 
not estimates of the author; the mistake 
has no bearing upon the logic of the 


discussion which deals with an entirely 
different problem. 

The author does not talk about twin 
research and heredity, which has es- 
caped the attention of the reviewers. 
They go on to give him a lecture on 
twins and heredity. In the first sen- 
tence, under the heading: “Twins” the 
author writes on page 249: “The sec- 
ond theory (the first was heredity) pos- 
tulates that mongolism is caused by 
some damage to the germ plasm.” One 
would think that this is clear enough, 
and during the whole discussion the 


-word “heredity” is not mentioned a 


single time. The author ponders the 
question whether the deficiency of mon- 
golism is due to a deficiency of the 
ovum, either fertilized or not, or devel- 
ops later after fertilization has taken 
place. In weighing the pros and cons 
of this problem which is indeed a very 
intriguing one, he states: “As long as 
concordance of mongolism was observed 
in identical twins only and in all in- 
stances of dizygotic twins discordance 
was present with only one child affected, 
the most likely explanation was damage 
to the maternal germ plasm either by 
mutation or through some other cause.” 
This pivotal statement explains the next 
concise sentence which the reviewers 
were unable to understand: “The most 
important observation of recent years is 
that four instances have been reported 
ir. which both twins were affected, but 
undoubtedly dizygotic. (References 
given pages 279, 280.) Why the author 
considers this the most important ob- 
servation is explained a few lines later: 
“If environmental factors were of some 
significance one would expect to find 
at least some instances of nonidentical 
twins who were concordant.” It follows: 
“The recent observations of the type 
reported above make the theory of a 
germinal mutation almost impossible 
because mutation is such a rare event 
that it can hardly be expected to occur 
simultaneously in two different ova 
four times among 14 twin pairs. On 
the other hand, the observations add 
much weight, although not conclusively 
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to the theory of environmental factors 
operating at the time of fertilization and 
during the first few months of gesta- 
tion.” 

If there is any fault in this argument, 
it is only that the author has made this 
discussion too brief. He thought that 
the facts are fairly well known and he 
had little to add of his own. He at- 
tempted, therefore, to give the reader 
a survey of the problems under discus- 
sion and references which could be 
looked up by the interested reader. That 
the reviewers were not able to see the 
difference between the problems of 
heredity and of plasmatic damage due to 
other factors (overaging of ovum, ovar- 
ian scars, etc.) comes as a surprise. 


Identifying Significant Factors 


After the discussion of heredity and 
twinning the reviewers dive head-on 
into a discussion of clinical factors for 
which they are prepared neither by 
training nor experience. It may be of 
interest to the reader to obtain a brief 
review of the discussed research in this 
line. Collected evidence abounds that 
mongolism occurs “on the threshold of 
hormonal sterility” and that the mongo- 
loid may be considered in some way “a 
salvaged abortion.” As the reviewers 
have fortunately noticed mongolism de- 
velops under a great variety of cendi- 
tions. Not so long ago, age was felt to 
be the most important factor, but an 
analysis shows that any factor interfer- 
ing with “the formative force” (Shuttle- 
worth) may lead to mongoloid defici- 
ency in the embryo. Recent observa- 
tions seem even to indicate that virus 
infection of the mother at a certain 
period of gestation may have the same 
effect. The author attempted, there- 
fore, to find the common denominator 
and to establish the conditions under 
which mongolism occurs. In evaluating 
the importance of various factors and 
in emphasizing that is is always a com- 
bination of circumstances and never a 
single factor, he outlines in a special 
chapter how the problem of prevention 
could be attacked. In showing tables 
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with observations on women of forty 
years and above (Table 46), of thirty 
years and above (Table 47) and of 
women in their twenties (Table 48) the 
author demonstrates that in .each age 
group the factors which condition mon- 
golism show a different constellation. It 
is, therefore, emphasized that the simple 
use of statistical data would be mislead- 
ing because the importance of a factor 
depends upon its place in a constellation 
of various factors. The author postu- 
lates, therefore, research during the pre- 
natal care, suggesting that the symptoms 
indicating a possibility of an abnormal 
pregnancy should be carefully collected. 
The author quotes all the items which 
may be of importance. He also quotes 
67 cases of mongolism in telegram style. 
If the reviewers criticize the “careless” 
writing, they fail to mention that the 67 
case histories which were added to 
Chapter X in small letters were not 
included as a part of the text, but as 
documents, in which the original lan- 
guage of the hospital, physician or refer- 
ent was preserved as much as possible. 
Everyone knows that mediéal records are 
not written in literary English and that 
a physician’s English may leave much 
to wish for, but to blame the author of 
a book on account of the careless Eng- 
lish of his quoted case histories is an- 
other example of the biased unfriendli- 
ness of the whole review. 


Prevention 


With the largest material ever col- 
lected on mongolism at hand the author 
suggests a program of prevention: “To 
those who are not very familiar with 
mongolism, the idea of preventing this 
condition seems far beyond reach. If 
mongolism occurs in two to three births 
among a thousand, how can it be pos- 
sible to predict those few instances? ... 
If the facts on mongolism are thorough- 
ly analyzed, it is evident that mongolism 
is conditioned by a number of circum- 
stantial factors which repeat themselves 
with surprising monotony. .. . In each 
instance the case history has to be stud- 
ied by the experienced physician him- 
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self.” On page 288 some tests are sug- 
gested: “The material at hand gives. 
clear indication as to who must be stud- 
ied during the period of prenatal care. 
Such a study should include all tests 
which offer opportunities of discovering 
latent hypothyroidism, hypogonadism, 
and hypopituitarism. . . . Starting with 
routine tests on the oldest patients it 
should be possible to collect material 
within a few years which would permit 
us to discover pending mongolism in 
the embryo with accuracy.” This is ob- 
viously a moderate and sound program 
and any scientist interested in the health 
of the nation and the prevention of men- 
tal deficiency will agree that such re- 
search promises abundant revenues. 
Even if the author were wrong in his 
conclusion that the data at hand point 
toward a nutritional (hormonal) defici- 
ency of the embryo as the cause of mon- 
golism, a study of prenatal physiology 
in relation to possible abnormalities in 
the newborn would yield very important 
data. That the book covers a very large 
field of research spreading out in many 
directions the reviewers have entirely 
failed to evaluate. 

In the history of science there have al- 
ways been men who tried to block prog- 
ress by the application of unscientific 
means not shrinking from distortion of 
truth for the sake of their purpose. 

It is a great satisfaction to the author 


_ that the reviewers were not able to find 


a single material mistake. The discov- 
ery of one writing error (incidence in- 
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stead of instance) which escaped the at- 
tention of the proofreaders is greatly ap- 
preciated. 

That the reviewers inform the author 
who is one of the foremost authorities 
in the field of mental deficiency that 
phenylpyruvic acid is found in the child 
and not in the mother—the author has 
mentioned that in a battery of tests 
which were applied to a woman with 
three mongoloid children: phenylpyru- 
vic acid was negative—can only be men- 
tioned with a smile if it were not for 
the arrogance of the criticism and the 
ignorance in regard to the biochemical 
significance gf this metabolic disorder. 
It would be a sad sign of the decline of 
humanistic and scientific standards if 
‘verbal abuse in the absence of arguments 
and distortion of truth in the absence of 
understanding would become a general- 
ly accepted custom. The reader may 
learn how sceptical we all have to be to- 
ward reviews and critics in a time when © 
only a few scientists rely upon the study 
of original articles and most rely upon 
second-hand references. If this lively 
discussion will stimulate the reader to 
spend some time with the fascinating 
problem of mongolism, the implications 
of which reach into practically all fields - 
of human research (anatomy, pathology, 
endocrinology, heredity, sociology. hv- 
genics), in order to form his own judg- 
ment, the result will be more than one 
could hope for. : 


CLEMENS E. BENDA 
Harvard Medical School; Metropolitan 
Hospital, Waltham, Mass. 


The Reviewers Reply 


HE reviewers are sorry that their 

review has awakened such antagon- 
ism as is revealed by Dr. Benda’s reply. 
Unfortunately, merely for the sake of 
being polite, they could not ignore what 
were considered as obvious mistakes. It 
would not profit them or the readers to 
present a detailed reply to each of his 
criticisms. There are several discrepan- 
cies between the review and the reply 
to it that should be pointed out, since 


there was no intention to distort facts, 
pervert truth or call names. 

Although the caption “Mongolian Im- 
becility” was added editorially, the re- 
viewers let it stand, knowing full well 
that the condition had been called that 
by many distinguished workers in the 
field. Dr. Benda infers that the review- 
ers were not familiar with the literature 
of the subject, and refers them back to 
Shuttleworth. If Dr. Benda recalls, the 
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condition has been variously called 
“Mongolian Idiocy, Mongolian Imbecil- 
ity, Mongoloid Imbecility, Mongolism,” 
and we have no doubt that before its 
etiology is finally cleared up it will have 
had many other appellations. Just why 
Dr. Benda should resent the term, is 
difficult to see. 

First, however, they offer apologies 
for having confused the 75 cases with 
the rest of the data. They see that these 
75 cases were not specially selected but 
specially queried. The reviewers might 
be excused for being confused, however, 
since so many contradictions creep in, 
that they wondered just what cases could 
have been referred to. Dr. Benda says 
“The last 75 cases which came under ob- 
servation were investigated by means of 
a personally conducted special query...” 
(p. 267). If Dr. Benda conducted the 
query personally, it makes the statement 
on p. 274 unintelligible. “Analysis of 
these case histories” (10 per cent un- 
satisfactory ones) “shows either that the 
history was taken by a person not thor- 
oughly familiar with the problems in- 
volved, or ... .” If the alternative is 
true, namely, that Dr. Benda had some 
assistant personally take the history, we 
are left to wonder why, for so important 
a piece of research as this, which was to 
be the crowning proof of his theory, he 
had chosen someone not thoroughly 
familiar with the problems involved. 
Moreover, Tables 46, 47, 48 which an- 
alysed these 75 cases according to Dr. 
Benda’s reply, showed only 60 cases in- 
stead of 75. These discrepancies left the 
reviewers in doubt. On p. 276, he states 
that “in every case” (of the 75) “there 
was more than one factor operating at 
the same time.” A study of Tables 46, 
47, 48, in which but 60 cases were listed, 
shows that there were 19 cases in which 
but one of the “constellation of factors” 
was present for which series Dr. Benda 
had said there was in every instance 
more than one. They were left in the 
dilemma of assuming that these tables 
did not refer to his 75 cases, or that he 
was contradicting himself. Dr. Benda 
has blamed them for distorting facts; 
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they had difficulty in finding which facts 
he was discussing. 

They will not point out all the discrep- 
ancies in the reply; after having pointed 
out those in the book, that is sufficient. 
They would like, however, to give an ex- 
ample that adds point to the criticisms 
in the original review. Dr. Benda says, 
that the reviewers failed to read his 
whole paragraph on p. 248 or they would 
not have criticised him for saying there 
were no examples of multiple mongolism 
in a large family when his records 
showed that he had one family with 2 ot 
13 sibs who were mongoloids. In his re- 
ply he says that he did not state that 
these two were mongoloids, but that one 
was feebleminded, and one a mongoloid, 
thus sustaining his statement that he 
found no family with such a large pro- 
geny (as 10 to 13 sibs) with multiple 
mongolism. 

Perhaps it is another typographical 
error which accounts for the statements 
on p. 252. We read. “In one of these 
families, 2 out of 13 living children were 
mongoloids.” Further on (p. 252) he 
states “The tenth child was a mongoloid 
.... the twelfth pregnancy terminated 
again in the birth of a mongoloid.” Dr. 
Benda has stated twice on the same page 
that he found a family of 13 children with 
2 of them mongoloids, but on p. 248 that 
in no family with as many as 10 to 13 
children has he found multiple incidence 
of mongolism, and has reiterated this 
again in his reply. The reviewers do not 
want to labor the point, but feel that the 
original criticism that there was a dis- 
crepancy between his statements is borne 
out by quotations from his own book. 

Dr. Benda appears to be confused in 
the use of the words “Many” and “Sib- 
ling.” First, “many” is a relative term, 
and even though the actual number of 
mongoloids with as many as 10 to 13 
sibs ran into the thousands, if they con- 
stituted only a small proportion of the 
monogoloid population, one could hardly 
call them “many.” But that is not the 
worst mistake that Dr. Benda makes in 
that paragraph of his reply. He con- 
fuses the word “siblings” and “families.” 
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In his book on p. 248 he says “many a 
mongoloid has 10 to 13 siblings.” In 
his reply he says that many a mongoloid 
comes from families of 10 to 13 children. 
The two statements are not synonymous. 
The original statement meant that “many 
a mongoloid comes from a family of 11 
to 14 children,” since each mongoloid 
counts as one child in the family, physi- 
cally, even if not mentally. On the basis 
of what he said in his book (and the re- 
viewers can go only on what he says, not 
on what he thinks he thinks) they were 
correct in stating that 5.5 per cent of 
his 255 mongoloids had as many as 10 
to 13 siblings. By a shifting of the word- 
ing, Dr. Benda in his reply goes on to 
say that actually, as many as 9.4 per 
cent of mongoloids come from families of 
10 to 13 children. This is not what he 
said in the original book, but his step- 
ping up the percentage from 5.5 to 9.4 
while still using the numbers 10 to 13 
contrives to leave the unwary reader 
with the impression that this is one of 
the points at which the reviewers, “dis- 
torted facts to suit their purpose,” and 
almost halved the percentage of mon- 
goloids to which Dr. Benda referred, so 
as not to make them seem “many.” The 
facts are that of 255 mongoloids, 24 were 
in families of 10 to 13 or more children. . 
That is, 24 or 9.4 per cent had as many 
as 9 to 12 siblings. Only 14 mongoloids 
came from families of 11 to 14 or more 
children, thus having as many as 10 to 
13 siblings. We were correct in estimat- 
ing 5.5 per cent on the basis of his orig- 
mal statements. 

One more item: Dr. Benda says that 
he did not “Talk any more about twin 
research and heredity, which has escaped 
the attention of the reviewers.” It did 


of 


not escape their attention; it was just 
because of his failure to mention the 
word “heredity” a single time in the dis- 
cussion on twins, when data on twins 
are one of the most valuable methods of 
research in human heredity, that they 
gave him the lecture. 

But all ee is of minor importance. 
The important thing is his own state- 
ment, “a physician who has a large ex- 
perience in'this field knows that there is 
no need to offer statistical proof.” Such 
an attitude is at complete variance with 
the whole scientific mode of thinking. 
Men needed only the evidence of their 
senses to prove that the world was flat, 
or that the earth was the center of the 
universe. Medical men needed no sta- 
tistical proof that venesection was the 
cure for all ills, or even as recently as 
1870, that a menstruating woman could 
not pickle meat or can fruit since she ex- 
uded a poison which caused the food to 
spoil; or even 30 years ago that the only 
efficient treatment of tuberculosis was the 
fresh air cure, even at freezing tempera- 
tures. Scientific progress, especially in 
the field of medicine, has been hampered 
by the men of experience whose ideas 
have needed no statistical proof. The 
sum and substance of our criticisms was 
that Dr. Benda’s data did not seem to 
support his conclusions of cause and ef- 
fect and that criticism is doubly potent 
when we are told that his ideas need no 
statistical proof. 


Mapce THurtow Mackin, M.D. (Johns 
Hopkins), LL.D. (Goucher) Senior Research 
Fellow, National Research Council. Formerly 
Assistant Professor in the Medical School, 
University of Western Ontario. 

Laurence H. Snyper, Sc. D. (Harvard), 
D. Sc. (Hon. Rutgers) Professor of Medical 
Genetics, The Ohio State University College 
of Medicine. 


The Last Word 


PHILOSOPHICALLY minded reader of 

this discussion may wonder how there 
can ever be peace or understanding in a world 
with so many diversities of language, power 
and emotions, if among a small group of sci- 
entists, working in related fields of research, 
speaking the same language and having similar 
educational background, there seems to be no 


possibility of reaching an understanding on 
even the simplest principles. The author feels 
that all of the questions which were raised are 
answered satisfactorily in the book and that 
indeed a short but careful glance would answer 
the discrepancies which seem so striking; and 
yet the reviewers seem to need a special com- 
mentary for each page. Fortunately the re- 
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viewer’s troubles are unique. 

Acknowledging the book’s imperfections 
with a natively critical mind, and seeking im- 
provements for a second edition, still the au- 
thor can not find fault with the data extracted 
in the original review and added again in the 
reply. The reviewers excuse themselves for 
getting confused because the author has pre- 
sented 75 case histories, but in the charts of 
the next chapter, only 60 cases were listed. 
The book divides the case histories into five 
groups. The fifth group, cases 68 to 75, is 
listed as “unexplained cases.” “In about ten 


per cent information was not satisfactory.” In’ 


group 4 are quoted seven cases under the head- 
ing “Mongolism and attempted abortions” with 
those instances presented in which an attempt- 
ed abortion may have been of some importance. 
In the next chapter, the constellation of fac- 
tors present during pregnancy which termi- 
nated in the birth of a mongoloid child is 
analyzed and the 60 cases were used which 
were left after elimination of seven cases of 
attempted abortion and eight unexplained 
—_ 75 thus reduced by seven plus eight 
is 60. 

Immediately after Table 48, where the cases 
up to No. 60 are listed the author returns 
again to the cases of attempted abortions and 
discusses the frequency and importance of this 
event. How any reviewer with intellect un- 
hampered by kindness can get confused on this 
issue still surpasses the author’s imagination 
and expectation. 

It is in the above mentioned discussion that 
the author has remarked that most of the 
mongoloids are very much desired children. 
When he added in his defense that he did not 
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feel it necessary to offer statistical proof for 
this particular statement, he obviously meant 
this statement and no other. The reviewers 
feel immediately moved to generalize and to 
ostracise the author for his “mode of think- 
ing.” The author’s disdain of statistics is mea- 
sured, perhaps, in another review of different 
flavor: “the author relies perhaps too much 
upon statistics.” 

The reviewer’s scepticism’ concerning the 
question of whether mongoloids are usually 
desired children is a welcome demand for sta- 
tistical evidence. On the questionnaire which 
the author has used during the last seven 
years, the first question is: “child desired ?— 
acceptable ?—not wanted?” For the reviewer’s 
benefit, the author has counted the results of 
132 questionnaires which he happened to find 
in his desk. The answers are: 

Child desired 90 times (68.2 per cent), ac- 
cepted 24 times (18.2 per cent), not wanted 
18 times (13.6 per cent). 

As to the term mongolaid the author has 
discussed the preference of this term over 
mongolian in a paragraph on terminology on 
pages 4 and 5. The name mongoloid refers 
to the mongol-“like” appearance of these pa- 
tients, while the term mongolian refers to a 
race. Even a total rejection of the author’s 
classical point of view in regard to purity of 
terminology would be insufficient to take issue 
with the verdict of the Royal College of 
Physicians who objected, as early as 1875, to 
nick-naming an idiot by calling him a Kalmuc 
or Mongolian, because he is “no more a Kal- 
muc than any other human being.” 

CLEMENS E. BENDA 


MENDEL’S 125TH BIRTHDAY ANNIVERSARY 


(Continued from page 161) 


Order and became a novice in the mon- 
astery at Brunn. There he was to spend 
the rest of his life, and there he was to 
do his teaching in a big way indeed; 
not reading and writing and simple 
arithmetic in a rural school, but a new 
language of the genes, a language which 
used old words in a new context, and 
which applied Darwin’s dictum of “ac- 
tual observation and the rule of three” 
to consummate the first fruitful marriage 
between mathematics and biology, to 
bring to birth the science of genetics. 
At an anniversary of his birth it may 
not be amiss to recall some of these pe- 
culiar features of Mendel’s life and work, 
and to refresh our memories as to the 
clarity and brilliance and breadth of his 


first formulation of a completely new 
principle. THis is the more remarkable 
when we consider that Mendel was not 
a professional research worker. He was 
the busy executive of a rather large or- 
ganization. In the end, as with not a 
few other born researchers, administra- 
tion got him. He lived for twenty years 
after his epochal addresses to the mem- 
bers of the Brunn Natural History So- 
ciety on February 8 and March 8, 1865. 
But he published no more scientific pa- 
pers. He was elected Abbot three years 
later, and perhaps the increasingly heavy 
demands of that position kept him from 
his avocation. Eichling’s testimony that 
in 1878 Mendal was redesigning pea va- 
rieties according to his needs, but that 
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he would not talk about his theories sug- 
gests that the genes—as we now call 
them—were a sore point with him. The 
complete silence which greeted the beau- 
tifully lucid account of his discovery, 
‘topped off with Nagaeli’s stupid and 
patronizing advice to quit wasting his 
time, might have killed the zeal of a very 
hardy soul. Perhaps it was as well, for 
everything else might have been anti- 
climax. 

The young man from Heinzendorf had 
made good. Just at a time when many 
keen minds were wrestling with the 
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versy, this would-be teacher belatedly 
turned priest was the one who turned the 
trick, who threaded the labyrinth, who 
put the first pieces of the puzzle in place. 

Lest we forget how beautifully, how 
clearly and eloquently, the son of Anton 
and Rosina did the job, let us glance 
quickly at part of what he said. Remem- 
ber, reader, this translation is without 
gloss or commentary in the light of full- 
er knowledge. This is the on-the-spot 
report of a Cortez of the mind, as he sees 
opening before him a new world, com- 


plete with oceans and continents, from a 


problem of evolution, when the subject . . 
peak in Darien. 


was the center of a white-hot contro- 
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GREGOR MENDEL SUMMARISES HIS RESULTS 


ieanasiese from His Address to the Brunn Natural History Society— 
Royal Horticultural Society Translation 


The results of the previously described experiments led to further experiments, the 
results of which appear fitted to afford some conclusions as regards the composition of the egg 
and pollen cells of hybrids. An important clue is afforded in Pisum by the circumstance 
that among the progeny of the hybrids constant forms appear, and that this occurs, too, in 
respect of all combinations of the associated characters. So far as experience goes, we find it 
in every case confirmed that constant progeny can only be formed when the egg cells and 
the fertilising pollen are of like character, so that both are provided with the material for 
creating quite similar individuals, as is the case with the normal fertilisation of pure species. 
We must therefore regard it as certain that exactly similar factors must be at work also in 
the production of the constant forms in the hybrid plants. Since the various constant forms 
are produced in one plant, or even in ome flower of a plant, the conclusion appears logical 
that in the ovaries of the hybrids there are formed as many sorts of egg cells, and in the 
anthers as many sorts of pollen cells, as there are possible constant combination forms, and 
that these egg and pollen cells agree in their internal composition with those of the separate 


Experimentally, therefore, the theory is confirmed that the pea hybrids form egg and 
pollen cells which, in their constitution, represent in equal numbers all constant forms which 
result from the combination of the characters united in fertilisation. 

The difference of the forms among the progeny of the hybrids, as well as the respective 
ratios of the numbers in which they are observed, find a sufficient explanation in the principle 
above deduced. The simplest case is afforded by the developmental series of each pair of 
differentiating characters. This series is represented by the expression A + 2Aa@ + ag, in 
which A and a signify the forms with constant differentiating characters, and Aa the hybrid 
form of both. It includes in three different classes four individuals. In the formation of 
these, pollen and egg cells of the form A and a take part on the average equally in the 
fertilisation; hence each form [occurs] twice, since four individuals are formed. There 
participate consequently in the fertilisation 


The pollen cells A+A-+a+a 
The egg cells A+A+a+a 


It remains, therefore, purely a matter of chance which of the two sorts of pollen will 
become united with each separate egg cell. According, however, to the law of probability, it 
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will always happen, on the average of many cases, that each pollen form, A and a, will unite 
equally often with each egg cell form, A and a, consequently one of the two pollen cells A 
in the fertilisation will meet with the egg cell A and the other with an egg cell a, and so 
likewise one pollen cell @ will unite with an egg cell A, and the other with egg cell a. 


Pollen cells A Aa a 
The result of the fertilisation may be made clear by putting the signs for the con- 
joined egg and pollen cells in the form of fractions, those for the pollen cells above and 
those for the egg cells below the line. We then have 
A A a a 
A a A a 
In the first and fourth term the egg and pollen cells are of like kind, consequently the 
product of their union must be constant, viz. A and a; in the second and third, on the other 
hand, there again results a union of the two differentiating characters of the stocks, conse- 
quently the forms resulting from these fertilisations are identical with those of the hybrid 
from which they sprang. There occur accordingly a repeated hybridisation. This explains 
the striking fact that the hybrids are able to produce, besides the two parental forms, offspring 


which are like themselves; 7 and = both give the same union Aa, since, as already remarked 


above, it makes no difference in the result of fertilisation to which of the two characters 
the pollen or egg cells belong. We may write then 

A A a a 

A a A a 

This represents the average result of the self-fertilisation of the hybrids when two 
differentiating characters are united in them. In individual flowers and in individual plants, 
however, the ratios in which the forms of the series are produced may suffer not inconsider- 
able fluctuations. Apart from the fact that the numbers in which both sorts of egg cells occur 
in the seed vessels can only be regarded as equal on the average, it remains purely a matter 
of chance which of the two sorts of pollen may fertilise each separate egg cell. For this 
reason the separate values must necessarily be subject to fluctuations, and there are even 
extreme cases possible, as were described earlier in connection with the experiments on the 
form of the seed and the colour of the albumen. The true ratios of the numbers can only 
be ascertained by an average deduced from the sum of as many single values as possible; the 
greater the number, the more are merely chance effects eliminated. 

The developmental series for hybrids in which two kinds of differentiating characters 
are united contains, among sixteen individuals, nine different forms, viz., AB + Ad + aB 
' + ab + 2ABb + 2aBb + 24aB + 2Aab + 4AaBd. Between the differentiating char- 
acters of the original stocks, Aa and Bd, four constant combinations are possible, and conse- 
quently the hybrids produce the corresponding four forms of egg and pollen cells AB, Ad, 
aB, ab, and each of these will on the average figure four times in the fertilisation, since 
sixteen individuals are included in the series. 

* * * 


With regard to the form of the hybrids and their development, as a rule an agreement 
with the observations made in Piswm is unmistakable. It is otherwise with the exceptional 
cases cited. Girtner confesses even that the exact determination whether a form bears a 
greater resemblance to one or to the other of the two original species often involved great 
difficulty, so much depending upon the subjective point of view of the observer. Another 
circumstance could, however, contribute to render the results fluctuating and uncertain, 
despite the most careful observation and differentiation. Fer the experiments, plants were 


188 The Journal of Heredity 


mostly used which rank as good species and are differentiated by a large number of charac- 
ters. In addition to the sharply defined characters, where it is a question of greater or 
less similarity, those characters must also be taken into account which are often difficult to 
define in words, but yet suffice, as every plant specialist knows, to give the forms a peculiar 
appearance. If it be accepted that the development of hybrids follows the law which is 
valid for Pisum, the series in each separate experiment must contain very many forms, since 
the number of the terms, as is known, increases, with the number of the differentiating 
characters, as the powers of three. With a relatively small number of experimental plants 
the result therefore could only be approximately right, and in single cases might fluctuate 
considerably. If, for instance, the two original stocks differ in seven characters, and 100 or 
200 plants were raised from the seeds of their hybrids to determine the grade of relationship 
of the offspring, we can easily see how uncertain the decision must become, since for seven 
differentiating characters the combination series contain 16,384 individuals under 2,187 
various forms; now one and then another relationship could assert its predominance, just 
according as chance presented this or that form to the observer in a majority of cases. 


* * 


Even the validity of the law formulated for Pisum requires still to be confirmed, and a 
repetition of the more important experiments is consequently much to be desired, that, for 
instance, relating to the composition of the hybrid fertilising cells. A differential [element] 
may easily escape the single observer, which although at the outset may appear to be un- 
important, may yet accumulate to such an extent. that it must not be ignored in the total 
result. Whether the variable hybrids of other plant species observe an entire agreement must 
also first be decided experimentally. In the meantime we may assume that in material points 
an essential difference can scarcely occur, since the unity of the developmental plan of 


organic life is beyond question. . . . 
* * 


Yes, Anton and Rosina, your little Johann thrice flunked the examination which 
would have made him Schulmeister in Heinzendorf and a notable man about the 
hamlet. His recognition came twenty years after he was in his grave, but he got 
cum laude when a lagging world finally caught up with him. And a multitude of ex- 
periments has confirmed his concept of heredity-units and supported his conviction 
that there is a unity in the developmental plan of life! 
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POLYPLOID PEARS 


Haig DERMEN* 


35 especially selected} year-old 
pear trees were treated with col- 
chicine solution. The trees were potted 
in soil in ten-inch pots during the early 
part of March and were cut back to 
about six inches from the soil level. All 
but the two uppermost buds were de- 
stroyed and growth was forced from 
these two buds. The trees were grown 
in the greenhouse through the summer 
and in late fall were transplanted into 
the orchard. 
Colchicine solution was applied at 
variops stages of growth from fully 
opened buds to shoots,three inches long. 
Two kinds of colchicine solution were 
used. One consisted of one per cent of 
colchicine in water, to each ‘en cc. of 
which were added six drops of ten per 
cent Santomerse wetting rédgent. The 
other was one per cent of colchicine in 
50 per cent glycerine-water solution, with 
Santomerse as. above. The treatments 
were of three types: a, some plants were 
treated with the water-colchicine solu- 
tion; b, some were first treated with 
water-colchicine solution and later with 
the glycerine-colchicine solution; and c, 
others were treated with the glycerine- 
colchicine solution only. The solutions 
were applied slowly in drops to prevent 
run-off, and until the tips were satu- 
rated. Of the plants that received only 
the water-colchicine solution, some were 
given four treatments at four-day’ inter- 
vals. The remainder were given daily 
treatments on five consecutive days. 
Those that received the water solution 
first and later the glycerine solution were 
treated at two-day intervals, with one to 


Ps’: March 21 to April 15, 1942, 


three applications of water solution and 
two applications of glycerine solution. 
The plants treated solely with the glycer- 
ine-colchicine solution were given two 
applications at a two-day interval. 

The glycerine-colchicine solution in 
all cases caused injury to the treated 
tips. It either arrested the terminal 
growth permanently or killed the tips. 
In all cases shoots grew from below the 
area arrested or killed by wetting with 
the colchicine solution. The water-col- 
chicine solution produced only a tempo- 
rary arrest of growth. After the shoots 
had grown to a length of two or more 
feet, it was discovered that some leaves 
on the new growth appeared to be wider 
than normal. In some instances the 
leaves were wider on one side of 
the midrib than they were on the other, 
as was observed in colchine-treated 
peaches. Such differences were sus- 
pected to be due to pelyploidy in the in- 
ternal tissues of the leaf. Differences 
were also detected in stomate size. 
Shoots that showed such differences in 
leaf size were cut back to the affected 
leaves, to force the buds in the axils of 
these leaves to grow. It was hoped 
in this way to obtain eventually fully 
polyploid branches. 

Some of the trees flowered in 1944. 
Three of these were trees having 
branches with large leaves. The flow- 
ers on these branches were only a little 
larger than those on branches with nor- 
mal-sized leaves. Their pollen grains, 
however, were definitely larger than 
those of the normal flowers, thus con- 
firming an association between large 
leaves and polyploidy. 


*Associate Cytologist, Division of Fruit and Vegetable Crops and Diseases, Bureau of 
Plant Industry, Soils, and Agricultural Engineering, — Research Administration, 
United States Department of- Agriculture, Beltsville, M 

}Five were of the variety Peters and the others were high quality selections resulting from 
the cooperative breeding work by the Michigan Agricultural Experiment Station and the U. S. 
Department of Agriculture, six plants each of Nos. 235, 437, 504, 550, and 572. Four selections 
were seedlings from a cross of Barseck < Bartlett and one (No. 235) was from a cross of 


Seckel Duchess. 
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On the basis of leaf size and shape, 
certain branches on nine out of 35 trees 
were marked as polyploids. These 
branches will have to be studied cytohis- 
tologically to determine the extent of 
polyploidy in the various tissues, as has 
been done in cranberry!*}* and peach 
(unpublished). Polyploidy resulted from 
all three types of treatment described 
above. Polyploidy was induced in two 
out of 17 trees where treatment a was 
used; in five out of 13 where treatment 
b was used (one of which was consumed 
by the cultivating mule) ; and in two out 
of five where treatment c was used. 
Trees of the variety Peters had been 
treated only by the a type of treatment ; 
so far no polyploidy has been detected 
in any of them. The trees of the num- 
bered selections were variously treated ; 
polyploidy has been detected in one or 
two trees of each selection. 

Only by close scrutiny of leaves and 
flowers could induced polyploidy be de- 
tected in pears. In Figure 11 diploid 
and tetraploid flowers are shown. The 
difference between the two flowers does 
not appear great, but when the flowers 
are closely observed, the size difference 
between certain parts of the two flow- 
ers is appreciable. The anthers, the fila- 
ments, and the calyx are larger in the 
tetraploid than in the diploid. Here the 
larger size of the young fruit and the 
longer and thicker stamens of the tetra- 
ploid are obvious. However, there may 
be no difference between young fruits of 
the tetraploid and the diploid flowers, 
since size of young fruits is variable even 
in a cluster of flowers on a common spur. 
The size differences between the stamens 
of the tetraploid and divloid seems to be 
consistent. In one Elberta neach. an- 
ther size was successfully used to detect 
polyploid flowers.* 

The te‘raploidy of some selected pear 
branches was confirmed by pollen grain 
size (Figure 12). This indicates that the 
tissue from which pollen and egg are de- 
rived is tetraploid.2 There are a few 
aborted pollen grains in the diploid sam- 
ple and more in the tetraploid. Due to 
the age and size of trees and the late 
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DIPLOID AND TETRAPLOID 
Figure 11 


Young fruits and flowers of pear, compar- 
ing diploid (A) with tetraploid (B). The 
young fruits are lateral views of the flowers 
shown, with the petals picked off. In size 
and spread of the stamens the two types show 
the most marked differences. Natural size. 


spring freezes of 1945, 1946 and 1947, 
no fruits as yet have been obtained from 
polyploid material. 


Tetraploid pollen from selection No. 
504 was used for pollinating about 200 
flowers of the diploid varieties Seckel, 
Winter Nelis, Winter Bartlett, Pulteney, 
and a Seckel-like variety (unknown). 
This was done on April 26, 1944, when 
the earliest tetraploid flowers opened. 
At that time only a few late flowers on 
the diploid varieties could be found for 
pollination. By October 30, 1944, 38 
fruits had set, which contained a total 
of 44 fully developed seeds. These were 
planted by December 6, 1944. By 
March 5, 1945, 14 seedlings were grow- 
ing, the other seeds having rotted in the 
soil. One seedling was lost due to damp- 
ing-off disease; the other 13 survived 
and are now growing: Four seedlings 
were from the cross with Pulteney, two 
from the Seckel-like unknown variety, 


Dermen: Polyploid Pears 


DIPLOID AND TETRAPLOID POLLEN GRAINS 
Figure 12 


The diploid pollen is smaller and more angular. There is a higher percentage of aborted 


grains in the tetraploid pollen. 


five from Winter Nelis, and two from 
Winter Bartlett. Cytological examina- 
tion of root tips revealed that 12 seed- 
lings were either triploid or with chro- 
mosome numbers approximating that 
number (no accurate counts were made). 
One seedling was diploid, as a result 
possibly of contamination or having 
purely maternal origin. Scions from all 
13 seedlings were grafted on mature 
trees to hasten fruiting. 


It appears from the results obtained 
that polyploidy in pears was induced 
most often by treatment with glycerine- 
colchicine solution, either alone or fol- 
lowing treatment with water-colchicine 
solution. Although the glycerine solu- 
tion was injurious in varying degrees to 
the treated tips, with some modifications 
its use with pears seems preferable to 
the water-colchicine solution. A sug- 
gested modified technique is as fol- 
lows: Plant six or more one-year-old 


trees singly in soil in 12-inch pots be- 
tween mid-January and early February 
(after the trees have had a sufficient rest 
period). Cut the plants back to a bud 
two feet above the soil level. Place un- 
der conditions for rapid growth. Allow 
one shoot to grow at the highest point on 
the cut-back seedling to a length of about 
five inches, destroying other growth be- 
low that shoot. Break off the young 
leaves at the tip of this shoot and with a 
sharp blade cut off the remaining very 
young leaves at the very tip that covers 
the terminal growing point. If the grow- 
ing point is inadvertently cut, the tip 
can still be used for the treatment. Cov- 
er each prepared tip with a pledget of 
non-absorbent cotton, for shading. The 
following day uncover the tip and with 
the aid of a medicine dropper apply 
enough colchicine solution to saturate 
the shoot tip. then put the pledget of 
cotton back. The solution here recom- 
mended would consist of one per cent of 
colchicine in 20 per cent glycerine-water, 
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to each ten cc. of which are added two 
drops of ten per cent Santomerse. Con- 
trol plants may be treated similarly, but 
with colchicine left out of the solution. 
Leave the cotton over the tips until the 
new terminal growth lifts it off. For 
further details see the articles previous- 
ly cited. 
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**Predestined”’ or ““Omnigenic”—? 


To the Editor: 

In an article in the American Journal of Psy- 
chiatry 104:457, W. G. Lennox, M.D., suggests 
the terms “genetic” and “acquired” epilepsy 
should replace the conventional medical terms 
“essential” and “symptomatic.” If it were not for 
the meaning that acquired has taken in evolu- 
tion and genetics, it would be a good term, but 
as it is, it seems unfortunate. Perhaps some 
other term could be substituted. I am writing 
mainly because I think we need terms for those 
characters determined mostly by genes and 
those determined in part at least by the en- 
vironment. Perhaps there are some traits that 
are determined exclusively by environment. An 
example of such a trait might be language—if 
it can be called a trait—where environment is 
the predominant influence moulding the basic 
inherited ability to learn any language. 

As a starter, I am going to suggest genic, 
(or omnigenic), semigenic, and non-genic, 
without prejudice to such terms as endogenous, 
and exogenous. And I think the proposal 
should come from the geneticists rather than 
physicians, principally, because these terms 
are genetic and not medical. 

It would be well if there could be some dis- 
cussion of such questions as I have raised, 
rather than have unfortunate terms come into 
a usage that the general public will misin- 
terpret. The word “predisposition” means al- 
most too much to describe such a condition as 
schizophrenia, where, as Kallman has shown, 
most people with the inheritance develop the 
disease and only a few escape. The term “re- 
sistant,” which he uses, is hardly suitable. 
Lennox quotes Galen as using the term apti- 
tude which is much better, but I am inclined 
to prefer the term predestined. This is actual- 
ly so if one does not insist too strongly that 
there is no escape from the fate imposed by 


the genes. 
H. D. GoopaLe 
Williamstown, Mass. 


Nomenclature is one scientific activity where 
hindsight would often be far better than fore- 
sight, though it can rarely be used. To cite 
but a single example, “suppressed” might have 
been much easier to explain to lay readers 
than “recessive” and its adoption might con- 


siderably have speeded up popular understand- 
ing of Mendelian heredity. There is also the 
problem of duplicate terms to describe the 
same structure or phenomenon, because differ- 
ent investigators came at it from a different 
angle. Perhaps an all time high in this con- 
nection is the list of 27 major labels compiled 
by Schrader (Mitosis, 1944 page 20) to de- 
scribe the kinetochore, the minute granule 
where the spindle fibre and chromosome meet. 
Obviously 27 labels are too many 

One can view with cindideealae alarm Dr. 
Goodale’s suggestion of the use of the term 
“predestined.” Its dour Presbyterian connota- 
tions seem ample justification for barring it 
from the vocabulary of genetics. To escape 
the dangerous emotional voltages with which 
many words in current use are charged is a 
primary reason why scientists torture their 
readers with monstrous polysyllables to pro- 
tect the purity of their concepts. 

Perhaps what is needed is to adopt a con- 
vention requiring a period of “trial” or “com- 
panionate labeling,” to serve as a cooling off 
time during which we might achieve the 
best possible terminology. More often than 
not the first label applied to a newly discovered 
fact or phenomenon is by no means the best. 
In the heat of discovery, with the star-dust 
still settling, we are likely to grab any con- 
venient cognomen and put it to work. In the 
light of experience these spur-of-the-moment 
labels can be an irritation, a nuisance, or 
worse. Just how to go back over the record 
of the interim period and write in the finally 
accepted official label offers a serious difficulty. 
And how decide when perfection has been 
reached? Perhaps we need a new gadget—a 
sort of conceptual Geiger counter that will 
flash a green light or otherwise signify its 
approval when a lucky labeller hits the bulls- 
eye! Perhaps we will eventually be able to 
ape the astronomers in the discovery of new 
planets, and invent our names before we find 
the phenomena to attach them to. 

Are there other nominations for “omni- 
genic,” “semi-genic,” and “non-genic”? How 
about doing the Presbyterians one better and de- 
velop a really exact terminology—99 44/100%- 
destined, 53%-destined, 12%-destined, and 
Topsy-destined-—or “just growed” ?—Eb. 
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Ever wish you were 


Slladdin ? 


You remember him... 


He was the lucky fellow who found a 
magic lamp. It gave him everything he 
wished for—from diamond-crusted pal- 
aces to a sultan’s daughter as his bride. 

You've probably wished a lot of times 
for a miracle like this to happen to you. 

Maybe not for out-of-this-world treas- 
ures, but for something that will take 
care of the things that are bound to come 
up. Like medical expenses, or college for 

the kids, 

Or maybe just for the nice, safe feeling 
it gives you to have some extra money 
put aside for the future. 

Though no magic is involved, there is 
a way to give you this security. The Pay- 
roll Savings Plan. Or, if you’re not eligi- 
ble for the Payroll Plan but have a check- 
ing account, the new Bond-a-Month 
Plan. 


Either way, it’s almost unbelievable 

how quickly your money accumulates. 

Where else can you get such a safe, 
generous return on your money ($4 for 
every $3)? It’s so simple—so easy, you 
hardly miss the money that you’re saving, 

And don’t forget—at the same time, 
you’re making more! 

Next to a magic lamp, there’s no better 
way than this to make sure your future 
is secure, 


Save the easy, automatic way ...with U.S. Savings Bonds 
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